Involvement of intramural prostaglandin E2 in prenatal patency of the lamb ductus arteriosus.
Release of prostaglandin E2 (PGE2) was studied in isolated ductus arteriosus preparations from immature (103 or 104 days gestation; term, 147 days) and near-term fetal lambs. Mature preparations produced measurable amounts of the compound in most cases and the release rate was 19 +/- 2 pg/(100 mg wet weight X min) at a PO2 of 3-8 Torr (1 Torr = 133.3 Pa). PGE2 release increased with the PO2 of the medium, peak values (about 125 pg/(100 mg X min)) being attained at 106-276 Torr when the oxygen-induced contraction was still submaximal. Experiments in which tissues were either contracted with excess potassium or relaxed with CO proved that PGE2 formation is independent from the contractile state. PGE2 was also released from ductus preparations lacking the adventitia, the intima, or both; however, release values were maximal when the adventitia was preserved. The magnitude of the intrinsic tone in these stripped preparations was inversely related to the rate of PGE2 formation. Reduced glutathione increased PGE2 release from the mature ductus, whole or stripped, and also relaxed hypoxic preparations; both effects were reversed by concomitant treatment with indomethacin. PGE2 synthesis tended to be greater in the immature than the mature ductus, maximal values (115 +/- 27 pg/(100 mg X min)) being observed at 6-8 Torr. We conclude that the ductus arteriosus is endowed with an enzyme system for the synthesis of PGE2 whose function accords with an effector role of the compound in the regulation of tone. These findings, together with the potent relaxation exerted by PGE2 at low PO2, indicate that the locally generated prostaglandin is well suited for keeping the ductus patent in the fetus.